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[0043] 

Embodiments of the real image finder according to the present 
invention are described hereafter. Fig.l is a sectional view of 
the essential part of Embodiment 1 of the present invention. In 
this figure, a real image finer system 11 comprises an optical 
objective system (objective lens system) 12, and an optical ocular 
system (eyepiece lens system) 13. The reference number 14 
indicates the position of the pupil of a viewer (eye-point) . The 
real image finer system 11 further comprises a finder view field 
frame (view field frame) 15 for delimiting the observation field, a 
reference axis 16 of the real image finder system 11, and a 
di aphr agm S P . 

[0044] 

A monolithic optical element 17 that forms a part of the optical 
objective system 12 includes an entrance surface on which light 
flux falls to enter the transparent body, plural reflective 
surfaces having curvatures, and an exit surface for allowing the 
light flux to exit that is reflected on the plural reflective 
surfaces. Some of the plural reflective surfaces of the optical 
element 17 can be planar. 

[0045] 

The real image finer system of the present embodiment uses an 
optical objective system 12 to form an erect real image of an 
object near the finder view field frame 15 and the image is 
observed at the pupil position 14 through the optical ocular system 
13 . 

[0046] 

The optical element 17 of the present embodiment includes two 
refractive surfaces and four reflective surfaces altogether, along 
the reference axial rays (reference axis 16) and starting with the 
nearest to the object image, a first refractive surface Rl having 
negative power (refractive power) , a first reflective surface R2 
having positive power, s second reflective surface R3 having 
positive power, a third reflective surface R4 having positive 
power, a fourth reflective surface R5 having positive power, and a 
second refractive surface R6 having negative power. 

[0047] 

The refractive and reflective surfaces are all symmetrical relative 
the sheet plane (the YZ plane) and, therefore, the reference axis 
16 is totally included in the YZ plane. The reference axes for the 
entrance and exit of the optical element 17 are parallel in the 
same direction. The reflective surfaces have reflective coatings. 
The optical element 17 has two side surfaces that are parallel with 
the sheet plane. 
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Ttt#ttU>X*tt»9M*©Sffifcft£#AatT*A» 

COm^BS±t-< K>fc**^CJ:oT£*©*Mt:|li*»J« 
* b T V> -5 3 £ * ttftt t -T -5 2 ©jfefciC 

HSHtfctttRfcf*!!*?!!. 2, 3 3Ui4©*{gt5£ 

TM5ut*^tt5i»*« 1 5©^-fn^ 1 a 
[|**B7] fflHEftBH^XaHiafiflewaffiKftSi 

— # ^ l- £ m l t n 3 c <h * ft* t -r * 
m&s 1 a» e. 5 <D^-fnfr 1 ^ta*©**^ y-i>y 

[3SW©#»lfcBlfn 

[0 0 0 1] 

*£HU #lc»ttP>XJRK:J:oTBf5£ffi±K:»j*a 
[0 0 0 2] 

J&771 >^-*Kf&bD, mm (7r-f>^-«» 
[0 0 0 3] *M7 7l'>y-|©l'>Xl5EiLT 

*©7'JXA*rffll/»TiEafc£Eter*IEi»fc**. * 
WIH'r4A©«»«'<tSn^KKJEr*«illl'>X*i: 



(2) ftfflW- 1 1 -8 4 2 4 7 

»u>x*KTis«snfc«9»ois»«sfiis«-r** 

[0 0 0 4] ^tzmm^yy-i >^-*ffl77-f 

[0005] £?--Atemj$.omm^7 7 -f >?—%t 

tt, »ljL^>X*©M«^f o, »«U>XJR©fc 
jjWg««rf etUfcl^fC. 7 7-f >^-fg^r Hi. 
r 1 = f 0/ f e • • • ( 1 ) 

[0 0 0 6] ^tUCttUT, -MtSOHftS??^ 

>y-?ST«, »*u>x*©«^wi*i*f o, n**s 

#^©<g*£/3, «KU->X*©*RjiWefifc f e£Lfc 
B#»C 7 7-f>y-Mr2lt 
r 2 = 0 • f 0/ f e ■• • • (2) 

[0 0 0 7] IP*,. r^«(077'f>y-f©ff 

[0 0 0 8] LfrLfc***), *iS7 7<>^-fffl^ 
[0 0 0 9] SP*>. IM7 7-T *©»/MB(S£ 

fttt, ssbbu->x*©2j«t?»**«, mm 

*ku>x*©3jSt?*d. ffiics-tfrngie 
[0010] «ffl^iS7 7-f >^-«tc*t-j- 

*U>X*Jfc©9J«*ffitUT«, 

• 7*'JXAi:l'>X©S^t 

U-*»LS:*«6#»iBfCJ:4l'>X«:*Hi|»K: 

«*©r tisff*«* 0 . xa t u>x©t*&*t 

«, yjXA0AW. ^L<\tm\am\zy^-)i^uy 
x^ffl«rWnn-r«aflEfcih*^Ti.»fc. 

[0011] 

*d:aiBU>X3Ri:S^rT**«SC7 r-f >y-3fi»C* 
t>T#U'>X#©*lJ«Rfl : . #K:*M*lU>X*©*llsS£ 

mik&mK)-z>-o. 7 7-f>^-sifi s W7 7-r>y- 

& ©5R*©««E«:A«Ftff5i:i:©T**X 
[0 0 12] 
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(1-1) »*U>X*fcJ:oT#J*£ft*1M*«S*liau 
U>X*tt8W#©&ffiK:}6Jfc#A*tT4Altffi<fc, ft 

[0013] #tC. 

(1-1-1) mttmm?tmtmm\/>x%:t<Dm<Dffife 

ffi±C, «3t#*^K«fcoT£«i©*#«£»J«LT^ 

[0 0 14] (1-1-2) «[|B3tt^*^»4WIB^BB±KjE 
i£©%#^£JJ2j5£LT^-2> £ i. 

[0 0 15] (1-1-3) mim^U>XMLmimRU> 
X*t©IB©3ttt«f'fC«««»ftl«ISr*«»«!'€:l9!tt 

[0 0 16] (1-1-4) WI2*#tt^>X*tt#*3tt¥*£ 

[0017] (1-1-5) mmmu>xm$#:®iK¥%i: 

[0 0 18] (1-1-6) fflffittlfiU>vC*H:j39i#©«iB 
[0 0 19] 

[»9!©3telS©»tB] *^O^M7 7< >^-&lC 

[0020] 5fe-r»iw*©^«*Biwr«. -iRWctt 

4M*ffi#SttWcv>ifc*«lp£&*a*««©*SJte« 

©3t»&-t©3t**»C*W4" tSltS. H 

nfc*ttTtt««PtJ&:*>tll*«3e* SfcV*©T. ailfttB, 
T©2t?©«BJ©V»-f4a*»fc:fl«0**(it«l**€;»«-r 
4. 

[0 0 2 1 ] • ft¥£(C^#WKT*>tt«;14£^T5» 
#?¥flEU iR^©tOSt»***f*S;ttJ:<fT&'5Cli:** 

Tff4«^tc«-t©»#tt*wr*w±sii«3a»&s 
[0022] • yt^mz-is>MizzmmtfWtiEi,t£^ 

(ttftjg. MBSEttH©*^) *»&fflT, 7fc#£©ft/g 
Xfi3fc¥*rt©tt0*&*ao-C«K{fciB©* 



[0 0 2 3] £©«fc3K:LT£«$n<5aiptttt-«« 

T^ffi<hSW^i©X^^#BS©a*^<!:L, &B 
©«#fl!l©Xtp«i3t«&A»»*P«l, tttt©£Zptt3tiB 

[0 0 2 4] a«P«tt77lS] £f3^>;i£: 

tu -t©*iRitta«pm3t*3&«««k:iRbTJiffTa* 
isjtr*. i^T. A*t. j*m«»c**Aw»»«ts 
isk ttm»fls*fc*rRi3&«?¥fi-r*. -©<j;^jclt*«p«s 
na9!*sn3tft®©«#fc»oTjBSf*b<tts»©ft 
iijKa-3T-?-©^iRi**<ks-&tJt3, ftftttcasicsu 

[0 0 2 5] ft*. *»©BfC«l«Snfc^*^ (3t 

ic*^t«, -t©«t>«#«©ffi^AS*"r*a* 

^©ffl^&itffl-raajpiftjtasi©^*^ ot* 
*) ©ttmaqnttt-rs. x. ~n£©A*t- w^av 

^©73(fi]©^«tt®©^-& <h PI C T*S. 
[0 0 2 6] *58*©IOfi»l8©K9iKASiiat:, 
»»©*J««5c©a b*R^*«»»^#©*a*flK 

[0 0 2 7 ] 07 KfcfrSeW©^*©*^-* 
-r***JR©R9iBIT**. ^RHOgtt&flmsiMitt 
«A>6«iiifcJttf l^P©)tti» (B 7 *©—&»»-?*■* 
*>©T**MDl3teBlti?^) l:eotita©H^iS 
if*. 

[0 0 2 8] 0 7 K.fe^T8ll®R 1 ttifSO, m2ffiR 
2t4miMi*ttftBSfM, m3ER3«^2®R2lC 

&*«)ilIIl;MLTy7h, ?;n-'aftftfiWffi, ?g6 
BR 6(4?g5BR 5l;MlTy7 K ^ hStlfcHSr 
^2@R 2^e,Sg6BR 6 £T©#*©B« 
^7X^-vi/*©fltfl©aM#©-«K«»tT 
— 3©5t^*T-t«ricLT*0. H7«fTtt«13t** 
?B 1 

[0 0 2 9] ftot, H7©*J*T!tt>FB*©4WWBa* 
?.j|2IR 2 $T?©ttRttg&«, «2ER2*>e>*6ffi 
R 6 *6jBR6*»6^H*©» 
7 BR 7 *T©«Rtt£aiT*lJ*UT^*. 

[0 0 3 0] *«9i©3fc**tt«&3fc¥*T»S&«>Jfc 

T\ *»W©IMt»l8t*t>Tf45fe-r»OT»*IBlffi 
©3t»*3»S©+«£?*BjStr*" *¥*©«»£« 
*" SMUTT*. *»ET»43fc**©«*f ***©«« 

$r«T©«t5fC^46-5o 

[0 0 3 1 ] Ztt : S(.«*fflO!B2BiR2K:i6ia»5*q» 

14 

Ytt : HOS^ilO^hBrt (17©iW TZiK 

*tLT£IS§+[H]0fC9 0° SfcTM* 

XW : RjSfiaOZ. Y&NilCSiftttiBtt (0 7 ©MB 



(4) 
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JR©tt#«**£T-t©ffi©»#«:SrtE"r*J:*). 

[0 0 3 2] S&, £ i ffi©YZffirtT©*\M'hatt3tt 
*3R©tt»J***«3Z«fcC5l*LTfiWfffHHlO*lftS:iEt 
i (¥ft° ) Tgt. ioT, #B8©*ifi 

7Mi&U. Site. SI i ffi©D-#JUj£gt (x, y, 
z) ©y, z*btt%¥ft©J6#£tt* (X, Y, Z) \Z 

©'•fciKtajTr*. 
[0 0 3 3] zi:D-A;Hg©I,SS:IO. 

0 i fcteTifiiBi 
yttt : D-#;W&gS©IiC,ftS:iID, z 7j[S]lC*f b Y Zffi 
F^|fC*3^TSB#th7j[^{C9 0° £/«frttiK 
xi:n-*Mf©IMD, YZffiKfcfLffiitfc: 

Sfc, D i i ItS ( i + l) SS©n— *;i/jas*o 
H^PeW^Sr^-rx*)^— fi x Nd i, v d i i 
B5£fl (1 + 1) BfflBI©ttEROJB«f*t7!y^ftT* 
-So fc*5, iKO-^Sifl^fflfc lo©¥ffl£LT^L 

[0 0 3 4] *%H©£lfc&ffitt$fi&tfl§l£#ttf*© 

[0 0 3 5] C^T. «ffittJUTOiC-C«Sn*»ttTf 

[0 0 3 6] 
[*1 ] 

(x 2 +y 2 )/R. 
Z "l+U-CxV)/^ 2 } 172 

€:-ffi£U:*rl'. ^©^ttte^TWiUCckOai-fo 
[0 0 3 7] A= (a+b) ■ (y 2 - cos 2 t+x 2 ) 
B=2a-bcos t [1+ 1 (b-a) • y sin t/ (2a- b) I + C1+ 1 (b-a) -y 
•sin t/ (a • b) I - ly 2 / (a • b) I - 14a • b ■ cos 2 1 + (a+b) 2 s i n 2 1 1 x 
V(4a 2 b 2 cos 2 t) ] l/2 ) 



z=A/B+Coiy 2 +C,,xy+C 20 x 2 +C 0 3y3+C l2 xy 2 +C 2l x 2 y+C3 0 x 3 
+C 04 yHC 1 3xy 3 +C 22 x 2 y 2 +C 31 x 3 y+C4oX' , + 

5S©xfcHT*ffl**©«©*£«flJU ^3&#©JS£ 

[0 0 3 8] Sfc, HTO»W;?n?.i^lixz 
[0 0 3 9] C 03 =C 2l =t=0 

sen 

Co 2 = C 2 o = Co4 = C40 = C22/2 

[0 0 4 0] Sffi^—^CiS^Tzk^HftUY 
£«EI7©YZ®|*|f;:*3UTSSlB5R 1 tCAS*-T-5)7tm 
©•^■ft. ^*¥ia^u x i«XZBrttC*3^T^l 

[0041] s&. 77-r >y-mm<D®.myt¥mz& 
[0 0 4 2] mfc^-zzmfT^zmmmzi 

SiSAtt^*^^ (uX, uY) , (uX, 0) , (u 
X, -uY) , (0, uY) , (0, 0) , (0, -u 
Y) £&*A*fa©tt*©*JKi6ftjS-$\ iHJK^0{;:& 
l^Tte, «W«tt-N©Al^i*$^«L-, l£tt«JlXMfi* 

Tfc^Mft©:/^;*., v-f ^-XT3(Sj«l^— £&£>© 
T, H©fBSl5ft©*K, v-f ^-X*lftl©«JR*Hf4#WI 

ltu5. Sit, iR^E±c*5ViT, mmtdmz&tt 

[0 0 4 3] i>:lC*5!B^©^^ 7 r -f >^-&©#* 
16»»K:oir»TRWr*. B 1 «*««©**»» 1 © 

ggTOrfflBTifc-g). B*, 1 1 «^^xt7T-r >y-JS 

(mm^yxm n&tiT^?.. uaMtcg 
-r >^-«if^ rame) > i 6 iiiK7 7-f>y- 

[0 0 44] 17 H2W#©«iBK3tt3Ka*AtH"* Alt 

■6. m, ft^m^i 7©^©sMffi©5*.-^^¥® 
[0045] ^mmmmcDmm^y r -r >y-*T?tt# 
itttcwii^iML, K«j##£«BB3t¥^ 1 3 



[0046] ^mmmm<Dyt^mf- 1 1 tt«#*^ e. s 
vttftat (S9ii6) fc»-oT«cft©/ , « , 7- mm 
t» z>m,-mmmR 1 . iE©/t7-«:**-*ss- 

IE©/t7-**rr-5aS^R»BR3. IE© 

[0047] ^fflfiTSR^s^ffitt^-rnfeiffiffi (y 

ZBK^*n-&. fLt3t^l 7©A»i*i©* 

iSii»Uia£*«io*ifttt¥ffT3&»t3rai;f6i#T**. fc 

[0 0 4 8] &i;:#2iit»«©*4ft5fc:7 t -y 

ttsrawspfcaaufc^jry-i 7©» 

-JB*fBR 1 tX»t -So ^LT^-BStER i ©w-r 

SS-S8«R 2 KAWT*. 
[0 0 4 9] fg— JKMffiR 2 Ttt, !f5-Kfcf®R 2 ©W 

■a-. *=iK»ffiR 3iff«©tt« (4>n«{ftiS) ipic 

R 3 ICAI^ cf-fr'S^tC. 13 1 (C^tt-SY (-) -Z 

(-) ^iSik:r»utv»*. 

[0050] ipMiettB i p i \z<pm%imi>ti®temfr 

S©*H*9t*£»:Z SMIR ^HSS*BR4tC 
A&fStf-S&fC, HlKiHtSZ ( + ) JftfiaKRHLT 

ffiR 5 (CAWS-tt-S^tC, Bl K43ttSY (-) -Z 
(-) J&lSlE.RttLTH*. 

[0 0 5 1 ] %K:ftB9RfttBR 5TU, «M*ft3K©^fc 

*JB^JB»TBifR6CAitS***f=. BlE*iW*Z 
( + ) jSrlSjfcRMUTH*. 

[0 0 5 2] 5fc«fc0R»3nfc«#3fcJfc 
«. *5nB»TBR6SB*T»jIU «9$15j&ft£4fe 

[0 0 5 3] C©B#, 8tg?#l 5ifi#K#j8L;fc*rfM* 
tt, ft^^l 7rt»K*m«4EI©R»i:-@©<PIIIJ 

[0 0 5 4] JfcC, 1 7©«*KE«UfciE© 

^■7-*Wr*»Bl«'>X* 1 3K«fcoT«»8*l 5jfi 

m\zi&m\,rz®te®.-RzfWLmmw 1 5 *hp#k:«*lt 

[0 0 5 5] £©«»;:. **Jfi»JBT?«aW«:©*iB»C 
«»©a*R»ffiS*Ufc3tt^*^l 7SiiS7 7-f 
>y-*©»*tffc¥*K:flH>s*»;:J:0. 7t*$f 1 7 
©ftSBfCT, *ft©RI#i+IHfe«€rfT5Jli:T, — P 
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[00 56] ft. mmmmnffitfi?—!?* mm?-? 

-1] t. S/tJRSeBfcB^CSf. 

[0 0 5 7] H 2 tt*K9I©£tt»tt 2 ©SttffiSB'? 
ft*. B«f, 2 ltt^«kiC7 7'f >^-*-cftO. 
3fc#JR2 2. S5-2 9, 3 0. *-UTttlB3te¥*2 3 
StLTUI.. 2 4ttK^©«fi« (T-f<JW> 
h) , 2 5tt77-f >^-ffl»# (£ffti») TftS. 2 

•5. 

[0 0 5 8] i (D^mmmizit^xM^i 

3t#*2 2fC*«l^>X2 8fc«ffcfc#ftlb. a»fr2 
5 <hSSlfiU>yC2 3 t©M{C> l 6SStff0fttfffl©2'a©5 
5-2 9, 3 0£f£ttTft#?fi©Z75ra]©fi££M*igU 

TftS. 

[0 0 5 9] *Mfc3fc£jR2 2 tt, ft©A«7 — 
il/>X28i,.«l)SP, *-LT«9J#©»Bfc:«Kc 

©RMMi2-3©BgTElc«i;0«fiic$nfc7 , £#*^2 7 

[0 0 6 0] ^:T3!»«f2 7li, USE^H 1 £P]*3I 

-ess. insaw/t^-swras— JB»nBR3. ie© 

rS«IR5, lEar^-Sr^f *m=RftWR6. IE 
©/^^-SrWrS^BSRStfflR 7, ft©/W — SrWTS 
^— BrrffiR8©> 2-3(Dmffimt.4Z)<D&MWii&K> 

[0 0 6 1 ] £E*£ffi&&IC£t?S&«Mf*&R9i-r 
5. (*B*) *»6>©3tJfc 

1^>X2 8 KAWU *ttU>X2 8©ft^ft©/t7 

[0 0 6 2]fc *ttl/>X2 8*»6©»«3tttt, » 
OSPSffliiU ^f$f 2 7©m-BSf®R3lCAW 
L. JBHBSrBR l©#T*ft©^7-K:J:D*MttteJlJ 
ttS SfcSfiften-^SS-RttBR 4 CA«t6. 

[0 0 6 3] ^-JRWB5R4Ttt, Sg-R9tffiR4©# 

-t+, ^-rmssr 5js^©<iB (f>mie«B) i p i »c 

r 5 fcASt^-es&i::. B2lZ^tt-5Y (-) • z 
(-) JEFlSlKRWbTVi*. 

[0 0 6 4] flRMSttBI P lK:|g«Ufc«l#tflA»6« 

tt^JfcSrSil^RWffiR 5 Ttt, SESMIR 6 CAltS 
8 2l:*W4Z ( + ) TjfiKRStU SSK 
JB = R»ffiR6Ttt, «ff3t*S«B3RWBR7»CAS* 
$-&*^tC, 0 2 KtStt-SY (-) • Z (-) ^ISJKS 

[0 0 6 5] ^iC^ERttffiR 7 Ttt. ®)ft:3tm©3E3t 



( + ) *ia]CR»tTH4. 

[0 0 6 6] ?BBaS»iBR7tJ:OR4tSftfc*(*:3t3K 
tt. *z:jffl»rffiR8SJB«faiflU. «»«*2 5 ifi^(C#) 

[0 0 6 7] ^<DB#, £«#2 5ifi«»CtS«Lfc*#« 

[0 0 6 8] ^*f2 7©SSCH 0 2tr*Jlt-SZ 
*I^Ofi$jfelSI8-r*»»r. ¥155-29 • 3 0*»E 
M£*1T&D> ¥S57-2 9 • 3 0&CT, %^m^-2 
7A»6»HdU*:Jie**-S.Y ( + ) *|*]fc«ta±W f fc 

a, 7c»z (+) ^ft^wttju ^ntc^oT, 

© Z 73[S]©fi£ 

[0 0 6 9]^(C. ¥B5 7-30 ©mTjtlgEBLfc, 
iEOy'«'7-SWT*»IBU>X*2 3!:i-3T»2 

[0 0 7 0] ft. 5fe«»JB2 0«ri67 f -^* [&ffi:r- 
^-2] *feiRMS2r0 5tZ^-r. 0 3«*51^© 
*M»«3©B«»fffiHT?»«. Hf, 3 1 l«M7 

stiws. 3 4t;ueg#attffiB (T-r#-r> 

h) , 3 5 tt^r («»**■) . 3 6!«t 

>y-«3 1 ©aS«P«lT»4. SPIGOTS 

[0 0 7 1 ] *&KJg£ttBI 1 1 fctt^Tft 

©JB#rBKJ:D«J«Sn;fc:3fc3*JlH t 3 8Sffl^fcj*7J«a 

[0 0 7 2] 3 2 «. ^JS^fi 1 tl^^WiS 

0J3#©SBl;:«gc©£atffl£: 2 OOHflrBKcfc 
ftfcft**^ 7«t0ricoTli*. 3t#^3 7«, ft 
JfflSfffiR 1 > aE©/17-£#-f -5 
m-SMER2, iE©/^7-**T*«— S*tffiR3, 
IE(D/ , ?7 — *Wrsm=5StSR 4, JE©/t7 — SrWT 
SSfSEM^BR 5. ft©/*7-*£"r*«— HMrffiR 6 
©, 2t3©H*TSt4O©Si*ffii:«t0«lE)cLT^S. 

[0 0 7 3] *£Igl/>%^3 3«, 39!#©& 

®K}g2&©£!ttB£ 2 ^©arrffitc =fc 
*f 3 8J:t)BJ-3W5. 7t^*^ 3 8 telE©^ — £ 
WT-2>?*S-BStBR 7. ft«V17 — KWffl 
R8. IE<D/V7 — £&-TZ>f8— 9, iE©M7 — 
£*Tf -SffS-BflrffiR 1 0©, 2 ^©BflrBi 2 t?©K 

[0 0 7 4] &tc*£lfcfl;ttf:*t**ftftHffi£!tt9J-f 
■5. ^6©3tt* («#3t*) te^fi&O 

SP*a«U 3t**?-3 7©»-JBStBSR lKAWT 
-So •?■ LT, UH— JB*(t®R 1 <DG~tZM.(DKV — \z£. 0 



1 1 -8 4 2 4 7 

tofltffcSaiattSn^fB-KWiER 2 tAWtS. 

[0 0 7 5] m-JSWB5R 2 Ttt, tfc-RWBR 2 ©W 
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